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Progress report. Investigating the neuroprotective function of Hsp27 
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Hsp27 is expressed in many cell types and tissues at specific stages of developement and differentiat ion. It is an ATP independent chaper-
one . its main funct ion is to bind misfolded proteins hereby block the formation of protein aggregates . The protein can protect cell against 
s tressful stimuli through its several other properties. For example it has been shown to modulate apoptosis since it can interact with and 
inhibit key componen t s of the apoptot ic signaling pathway. Hsp27 can also increase the resistance of cells to oxidative injuries as it reduce 
lipid peroxidat ion, protein oxidat ion and f-actin architecture disruption. 
In order to study the neuroprotecive e f fec ts of Hsp27 in vivo, transgenic mouse lines overexpressing the human Hsp27 were generated. 
The human Hsp27 protein expressed at high level in the brain of the transgenic mice demonst ra ted by western blot analysis . The cellular 
localization of the expression of transgenic protein in the brain was detected by immunohis tochemis t ry . We found strong expression of the 
t ransgene in the cerebel lum, h ippocampus and cerebral cortex. 
The neuroprotect ive ef fec t of Hsp27 protein was investigated in acute and chronic ethanol administrat ion. In the acute adminis t ra t ion 
studies an imals received an intraperitoneal injection of 2 0 % ethanol l2g/kg) than behavioural s tudies were pe r fo rmed to ana lyse motor 
coordinat ion and musc le strength. Five different behavioural tests were pe r fo rmed and in three of the tests statistical analysis using one-
way analysis of variance (ANOVA) revealed a significant d i f fe rence in the per formance of t ransgenic and wild type mice . In the inverted 
screen test all of the wild type animals showed ataxia compared to the transgenic group, where it was significantly less (57%) (p=2.925E-4) . 
In the beam walking test 8 6 % of wild type mice fell off the b e a m , while in the t ransgenic g roup only 5 3 % ( p = 0 , 0 3 l ) . In the footprint 
analysis we found significant d i f fe rence in the stride length between the t ransgenic and wild type groups (p=0.002 for the for l imb and p= 
5 ,6036E-6 for the h indl imb) . 
In the chronic ethanol treatment drinking water was replaced by a 2 0 % of ethanol solution for five weeks. At the end of the treating 
period 10 p m frozen sect ions were made f rom the brain of the animals . Neurodegenera t ion was detected by Fluoro-Jade C staining. We 
detected less degenerated neurons in the brain of the t ransgenic mice compared to wild type mice especial ly in the cerebel lum, h ippocampal 
region and cerebral cor tex. 
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In eukaryotes the genet ic material is present in a compact chromat in s tructure consist ing of D N A and histone proteins. Histone acetyl-
t ransferase (HAT) complexes play a role in chromat in structure modif icat ions which might lead to changes in gene expression. T h e G C N 5 
protein is the catalytic componen t of several mult iprotein HAT complexes which modi fy chromat in structure by acetylat ing specific lysine 
residues at the N-terminal tails of histone H 3 and H4. Many of the GCN5-con ta in ing HAT complexes a lso contain A D A - t y p e adaptor 
proteins, which play roles in modula t ing HAT activity and specificity. 
In Drosopliila melanogasier o u r g roup has descr ibed two A D A 2 proteins ( d A D A 2 a and d A D A 2 b ) in two G C N 5 - c o n t a i n i n g HAT 
complexes . ATAC and d S A G A which have different histone specificities. T h e dADA2b-conta in ing d S A G A complex is involved in the post-
translational modif icat ion of nucleosomal histone H3 at lysine (K)9 and K l 4 . Fur thermore , analysis of the <lAda2b gene revealed that by 
alternative splicing it gives rise to two m R N A s (dAda2bS and dAda2bL) . Despi te the detect ion of two different f o m i s of d A d a 2 b message 
in earl ier s tudies, the product ion and funct ion of the two protein isoforms have not been studied. 
In m y thesis work I have shown that dAda2b produces at least two protein i soforms. d A D A 2 b L and d A D A 2 b S during the course of 
deve lopment and demons t ra ted that d A D A 2 b proteins are most abundant in pupae, in the developmental stage when in the absence of the 
proteins dAda2b null mutan t s die. 
My fur ther studies included generat ion of dAdalb mutat ions which el iminate the production of ei ther o r both d A D A 2 b isoforms in 
order to character ize d A D A 2 b funct ion in d S A G A complexes . Funct ional s tudies of dAda2b null mutant reported so far demonst ra ted the 
essential funct ion of dAda2b gene in Drosophi la development and the requirement for histone H 3 K 9 and K l 4 acetylation. Genet ic studies 
showed that neither d A D A 2 b isoform alone could provide a complete restoration of dAda2b funct ion, suggesting that both are required 
for deve lopment . On the o ther hand, ei ther d A D A 2 b isoform can productively part icipate in d S A G A complexes and render those at least 
partially active in histone H 3 acetylation. 
To study the molecular consequences of the loss of H 3 K9 and K l 4 acetylat ion we compared the m R N A profi les of wi ld- type and 
dAda2b mutant animals in late L3 larval and in P4 pupal stages by cDNA microarray. Global gene expression profi l ing indicates that the 
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express ion of less than 5 % of the genes is significantly changed in dAda2b null mutants at both t ime points analyzed. We observed a rela-
tively small over lap between the two stages in both mutant and wi ld- type samples. More than half of the af fec ted genes are up-regulated, 
of which the high number of defense- re la ted genes is particularly str iking. 
T o demons t ra te whe the r d S A G A has a direct role in the regulation of those genes which showed altered transcription levels in dAda2b 
mutant , w e per fo rmed chromat in immunoprecip i ta t ions (ChIP) to detect the presence of dSAGA-speci f ic histone H3 acetylat ion marks on 
these genes . Interestingly, w e found that dAda2b mutat ion af fec ts the H3K9ac level by a different extent at dSAGA-dependen t and inde-
pendent genes . In dAda2b mutan t s the histone acetylat ion levels are decreased both at d S A G A up-regulated, and at d S A G A down-regulated 
genes , whi le in the p romote r s of d S A G A independent genes a high level of histone H 3 K 9 a c is maintained. 
Our data support the not ion that different d A D A 2 proteins contr ibute to the functional versatility of mult iprotein complexes and dem-
onstrate that the loss of d S A G A specif ic H 3 K9 and K14 acetylat ion a f fec t s (up- o r down-regulates) the expression of a rather small subset 
of g en es but does not cause a genera l t ranscription deregulat ion. We envision that the loss of dAda2b funct ion results in a global decrease 
in H 3 acetylat ion which can lead to an increase o r to a decrease in the transcription level of genes. 
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